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CASE REPORT

Methotrexate-induced oral mucositis in
patients with rheumatoid arthritis:
A case series and literature review
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ABSTRACT

Introduction

Methotrexate is used as both an antineoplastic drug and
disease-modifying anti-rheumatic drug. In both cases,
methotrexate use may result in oral mucositis. Dentists
are likely to manage patients with rheumatoid arthritis and
should consider this adverse drug event when mouth ulcers
are observed.

Aims and objectives

This study aims to report on five patients with rheumatoid
arthritis who presented with methotrexate-induced oral
mucositis (MIOM) and to perform a literature review of the
condition.

Design/methods

The clinical history, oral mucosal features and results of
special investigations of five patients who presented to
the Oral Medicine Clinic with MIOM were recorded. Upon
identification of methotrexate use as the cause of oral
ulceration, the patients were managed collaboratively with
their respective physicians.

Results

These cases demonstrate that dentists should recognise
that chemotherapy-induced oral mucositis may also be
seen among patients with rheumatoid arthritis, and not
necessarily only within the traditional context of cancer
treatment. Dentists should consider the possibility of drug
reactions and interactions that may result in oral ulcers.
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Conclusions

Dentists play a pivotal role in the diagnosis and treatment
of mouth ulcers. Careful history taking and suspicion of
adverse drug events described here may facilitate a clinical
diagnosis, which can be further supported through special
investigations. Collaboration with the treating medical
clinician is imperative in the management of a patient who
presents with MIOM, as treatment modification is required.

Abbreviations

MTX: methotrexate

MIOM: methotrexate-induced oral mucositis
DMARDs: disease-modifying anti-rheumatic drugs
RA: rheumatoid arthritis

LDMTX:

low-dose methotrexate
ADR: adverse drug reaction
UPOHC: University of Pretoria Oral Health Centre
FBC: full blood count
RCC: red cell count

Hb: haemoglobin

MCV: mean corpuscular volume

MCH: mean corpuscular haemoglobin

MCHC: mean corpuscular haemoglobin
concentration

GERD: gastroesophageal reflux disease

eGFR: estimated glomerular filtration rate

DHFR: dihydrofolate reductase

DHF: dihydrofolate

THF: tetrahydrofolate

TS: thymidylate synthase

AICART: aminoimidazole carboxamide ribonucleotide
transformylase

RFC1: reduced folate carrier 1

MTX-PG: methotrexate-polyglutamate

PPI: proton pump inhibitor

INTRODUCTION

Methotrexate (MTX) was originally developed to treat
malignant diseases.' But, it has since become the first
choice among the disease-modifying anti-rheumatic drugs
(DMARDs) for the treatment of rheumatoid arthritis (RA)2-°
because of its anti-inflammatory and immune-modulating
properties. When used for the treatment of RA, long-
term low-dose MTX (LDMTX) therapy is employed” which
typically does not exceed 25mg per week.®

Despite the emergence of numerous targeted therapies,
MTX remains pivotal in RA treatment due to its effectiveness
and tolerability,*® favourable safety profile and fewer
reported toxicities compared to other DMARDs.® Yet, up to
a third of patients may experience treatment failure due to a
lack of efficacy, while adverse drug reactions (ADRs) remain
the primary reason for MTX discontinuation.®
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34 > CASE REPORT

Oral mucositis is one of the ADRs associated with LDMTX
use that may require treatment discontinuation. Here, we
report on five cases that presented to the Oral Medicine
Clinic of the University of Pretoria’s Oral Health Centre in
which LDMTX therapy for RA resulted in MTX-induced oral
mucositis (MIOM).

Permission was obtained from the University of Pretoria,
Faculty of Health Sciences, Research Ethics Committee
clearance number 507/2024, following informed consent
from the participants.

Case 1

A 78-year-old woman presented with a four-month history of
worsening mouth ulcers, leaving her unable to eat. A biopsy
three months prior indicated a non-specific ulcer with reactive
atypia. She had RA, hypertension, depression and a gastric
ulcer, treated with MTX (25mg/week for 20 years), folic acid
(6mg), nifedipine, enalapril, pantoprazole and sertraline.
A year earlier, she was hospitalised for pancytopenia, with
slightly impaired kidney function, unassessed liver function
and a serum MTX level of <0.02umol/ml (see Table I).

Figure 1: Ulceration of the soft and hard palate.

Table I: Blood results of Case 1

Test Results a year

earlier
White cell count 1.13
Red cell count 2.65
Haemoglobin 8.3
Haematocrit 0.24
MCV 91.6
MCH 31.3
MCHC 34.2
Red cell distribution width 13.4
Platelet count 27
Estimated GFR (CKD-EPI) 85
Total protein N/A
Albumin 25

Results upon
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Subsequent blood tests showed megaloblastic anaemia,
increased RDW, impaired kidney function and low serum
albumin.

Oral examination revealed erosions and ulcers on the
hard and soft palate and labial mucosa, covered by a
fiorinopurulent membrane (see Figure 1 and Figure 2).
Vesicullobullous diseases, such as mucous membrane
pemphigoid and pemphigus vulgaris, were considered, but
MTX’s immunosuppressive effects made these conditions
less likely. Thus, a diagnosis of MIOM was made. The
patient was managed with topical glucocorticosteroids
(betamethasone suspension mouthrinse and clobetasol
ointment) and her rheumatologist was informed of this ADR.
Symptomatic relief was minimal until MTX discontinuation,
after which the ulcers healed.

The patient’s earlier blood results suggest that reduced
e-GFR, possibly exacerbated by concurrent PPl and ACE
inhibitor use, led to ineffective MTX clearance. Combined
with low albumin levels, this resulted in an effective MTX
overdose.

Figure 2: Ulcer of upper labial mucosa.

presentation Unit Reference range
7.96 X 109/L 40-12.0
2.91 X 10'2/L 38-55
s g/dL 12.4-16.7
0.32 LL 0.35-0.49
108.6 fl 79-100
o Pg 27-35
335 9/dL 32-36
LS % 12.1-16.3
427 X 109/L 150 - 450
85 ml/min > 90
58 gL 58 - 81

gL 35-52
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Case 2

A 69-year-old woman presented with persistent oral ulcers
over the past eight months and recent hair loss. Previously
diagnosed with recurrent aphthous ulcers or pemphigus
vulgaris, she received unsuccessful treatment with antibiotics
and antifungals. Suffering from RA with noticeable hand
deformities, she takes prednisone (10mg), MTX (20mg/week)
and folic acid (5mg). However, she recently began taking MTX
daily due to a pharmacy error. Diffuse ulcers and erosions
on her soft palate, buccal and labial mucosa, which became
confluent and covered by a fibrinopurulent membrane, were
observed (see Figures 3 and 4). Returning to weekly MTX
dosing led to the healing of the MIOM.

Figure 3: Multiple confluent ulcers of the soft palate, surrounded by
erythema.

Figure 4: Ulceration of the left buccal mucosa.

Case 3

A 59-year-old woman was referred by an oral surgeon for
a painful oral ulcer on the lower labial mucosa, persisting
for three weeks and unresponsive to her usual miconazole
treatment for recurrent ulcers. She had a stroke 15 years
ago and is being treated for RA, fibromyalgia, depression,
hyperlipidemia, hypertension, hypothyroidism and GERD.
Her medications include MTX (25mg/week for five years),
folic acid (5mg), levothyroxine, liothyronine, tiotropium
inhaler, buffered Vitamin C, warfarin, Stilpane (paracetamol,
promethazine, codeine  phosphate), sulphasalazine,
celecoxib, pantoprazole, montelukast, salmeterol/
fluticasone, salbutamol, torasemide, bisoprolol, betahistine,
aspirin, atorvastatin, Calciferol, levetiracetam, ezetimibe,
alprazolam, amitriptyline, pregabalin, ziprasidone, zolpidem,
topiramate and loratadine.

A solitary ulcer, covered by a fibrinopurulent membrane, was
observed on the lower labial mucosa (see Figure 5). A biopsy
was contraindicated due to her elevated INR of 8, and MIOM
was suspected. Drug interactions were likely, given her
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extensive medication regimen, particularly involving NSAIDs,
pantoprazole and levetiracetam. Her rheumatologist stopped
MTX treatment, leading to ulcer resolution. An FBC was
unremarkable. The patient’s recurrent oral ulcers have since
diminished, but she was cautioned against using miconazole
and warfarin concurrently due to the risk of adverse drug
interactions.

Figure 5: Ulcer of the lower labial mucosa.

Case 4

A 66-year-old woman was referred by an oral surgeon for
recurrent oral ulcerations that have worsened over the past year
and were unsuccessfully treated with glucocorticosteroid and
doxycycline mouth rinse. The patient has RA, hypertension,
depression, gout, asthma and migraine, and has been taking
MTX (20mg/week for 12 years), folic acid (5mg), prednisone
(6mg), betahistine, Ultracet (tramadoland paracetamol), ferrous
bisglycinate chelate, leflunamide, furosemide, celecoxib,
allopurinol, salbutamol inhaler, Theoplus, potassium chloride,
desloratadine, salmetrol/fluticasone inhaler, minair, zolpidem,
esomeprazole, domperidone, nifedipine, indapamide,
topiramate and eletriptan as needed. Multiple ulcers with
irregular borders, covered by a fibrinopurulent membrane and
surrounded by erythema, were observed on the buccal and
labial mucosa (see Figures 6 and 7). A differential diagnosis
of vesiculobullous diseases was considered but deemed
unlikely due to her immunosuppressive treatment and lack
of response to topical corticosteroids. MIOM was suspected,
but a biopsy was performed to rule out other pathologies.
Histopathology confirmed the ulcer was non-specific. Recent
blood tests showed decreased WCC, increased RDW,
gamma-glutamyl transferase, aspartate transferase and
normal eGFR and albumin. Increases in liver enzymes are
common in long-term LDMTX therapy.®

Drug interactions likely contributed to MTX toxicity, with
celecoxib, esomeprazole, indapamide and furosemide

displacing MTX from albumin and reducing its renal clearance.
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Figure 7: Ulcers of the right buccal mucosa.

The rheumatologist discontinued the patient's LDMTX,
leading to the ulcers healing without complications.

Case 5

An 84-year-old woman was referred by an oral surgeon for
the assessment of recurrent oral ulcerations, which have
become persistent over the past six months.

The patient has RA, hypertension, hypothyroidism,
insomnia, restless leg syndrome, GERD and had a
myocardial infarction and pulmonary embolism two
years ago. She takes MTX (10mg/week for 30 years),
carvedilol, clopidogrel, quetiapine fumarate, levothyroxine
sodium, simvastatin, pramipexole, paracetamol, enalapril,
probiflora, pyridoxine (vitamin B6) and pantoprazole. Clinical
examination revealed irregular ulcers with fibrinopurulent
membranes surrounded by erythema on the buccal and
labial mucosa, extending to the lip vermillion and skin (see
Figures 8, 9 and 10). As the patient had not supplemented
with folic acid, but admittedly had not done so for 30 years,
a diagnosis of MIOM was made.

Blood tests conducted four months prior and at presentation
(see Table ll) indicated impaired kidney function, limiting
MTX excretion and low plasma albumin, increasing the free
fraction of MTX. Additionally, drug interactions with enalapril
and pantoprazole likely further hindered MTX excretion.

Table II: Blood results of Case 5

www.sada.co.za / SADJ Vol. 80 No.1
https://doi.org/10.17159/sadj.v80i01.20071
The SADJ is licensed under Creative Commons Licence CC-BY-NC-4.0.

A A ;
Figure 8: Ulceration of the lower lip extending to the skin.

Figure 9: Ulceration of the right buccal mucosa.

i fin AN

Figure 10: Ulceration of the lower lip, covered by a thick fibrinopurulent
membrane.

1! AT enf(l::tshs earlier SfessL:aI:IStautliOoonn L FEEEIED END
White cell count 4.25 (L) 10.24 X 10%L 4.71-13.20
Red cell count 2.77 (L) 291 (1 X 10%%/L 419-5.85
Haemoglobin 9.3 (1L 10.8 (L) g/dL 11.7-15.3
Haematocrit 28.6 (L) 34 (L) % 36.3-47.1
MCV 103.2 (H) 116 (H) fL 80.5-96.3
MCH 33.6 (H) 37.1 (H) Pg 25.3-32.2
MCHC 32.5 31.8 g/dL 30.6-34.4
Red cell distribution width 19.9 (H) 19.9 (H) % 12.1-16.3
Platelet count 176 (L) 234 X 10%L 193 - 459
Estimated GFR (CKD-EPI) 60 (L) 79 (L) ml/min > 90

Total protein 53 (L) g/L 58 - 81
Albumin 25 (L) g/L 35-52
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The patient was conclusively diagnosed with MIOM,
prompting the discontinuation of MTX and supplementation
with  10mg folic acid/week. Symptomatic treatment
with topical lidocaine facilitated uneventful healing of the
ulcers.

DISCUSSION

Mechanism of action of MTX: antineoplastic and anti-
inflammatory effects

Methotrexate (MTX) is a widely used first-line therapy
for rheumatoid arthritis (RA), despite ongoing debate
regarding its anti-inflammatory effects.*'®© Some evidence
suggests that MTX exerts both anti-inflammatory and anti-
proliferative effects by inhibiting enzymes involved in folate,
methionine, adenosine and de novo nucleotide synthesis
pathways.®" MTX works by irreversibly binding to and
competitively inhibiting dihydrofolate reductase (DHFR),
which in turn inhibits the conversion of dihydrofolate (DHF)
to tetrahydrofolate (THF), resulting in reduced nucleic acid
synthesis.®89

However, the inhibition of aminoimidazole carboxamide
ribonucleotide transformylase (AICART), an enzyme involved
in nucleotide biosynthesis, has been found to have the
greatest anti-inflammatory effect.'® By inhibiting AICART, the
accumulation of its substrate, AICART ribonucleotide (ZMP),
occurs, leading to the inhibition of adenosine deaminase
and increased levels of adenosine triphosphate (ATP) and
adenosine, which possess significant anti-inflammatory
properties.® 1012

Moreover, thymidylate synthase (TS) inhibition results in the
depletion of deoxythymidine triphosphate, leading to cell
death due to thymine starvation.

Pharmacokinetics of MTX

MTX is actively absorbed in the proximal jejunum by the
reduced folate carrier 1 (RFC1) transporter.'®™ Maximum
plasma concentrations are reached within 0.75 to 2 hours
of administration, which may be delayed but not reduced,
by food intake.™®™* Because of the variable absorption,
oral bioavailability ranges from 30%-90%,'™ but is likely
unimportant in LDMTX treatment.™ Only a small portion of
MTX (10%) is hydroxylated to a less active metabolite in the
liver.™

MTX is moderately plasma protein bound (35%-50%
is bound to albumin),’® and is not readily displaced, or
impacted by low albumin levels in the elderly.'* LDMTX is
distributed to extravascular tissue compartments such as
the kidneys, liver and synovia, exhibiting a half-life of around
1 hour.™ Because of its water solubility, MTX distribution
varies according to the intracellular water volume, which
may be reduced in the elderly, but offset by a decrease in
renal clearance.'

MTX is efficiently transported within erythrocytes, white
blood cells, hepatocytes and synoviocytes by RFC1, where
it undergoes polyglutamation to form MTX-polyglutamate
(PG). This process establishes an intracellular reservoir of
MTX, allowing for weekly dosing, but also renders these
cells more susceptible to the effects of MTX.'®'* Measuring
MTX-PG levels in red blood cells (RBCs) is a more accurate
way to estimate the effective MTX dose, as RBCs cannot
produce MTX-PG and it is indicative of MTX levels in the
bone marrow during erythroblast maturation.'®
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Renal excretion is the primary route of elimination for MTX,
with more than 80% excreted intact in urine.'®™ However,
there is significant inter-individual variability due to differences
in tubular secretion and reabsorption, which may become
saturated.'®

Furthermore, long-term MTX administration can decrease
renal clearance of both MTX and creatinine, as the increase
in plasma adenosine concentrations may affect adenosine
receptors in the kidneys.'®' The remaining MTX dose is
eliminated through bile.®

Adverse effects associated with MTX use

MTX is generally considered a safe drug, with a favourable
side-effect profile in which serious adverse effects are
rarely encountered.’™'® The frequency and severity of
adverse effects of LDMTX vary depending on factors
such as dosage, renal and hepatic dysfunction, and
individual patient tolerance.’” These adverse effects can be
attributed to either direct gastrointestinal and bone marrow
toxicity, mediated by folate antagonism, with symptoms
such as nausea, vomiting, abdominal discomfort, oral
mucositis and myelosuppression, or due to idiosyncratic
or allergic reactions like pneumonitis. Additionally, long-
term treatment with MTX can lead to liver or cardiovascular
disease due to hyper-homocysteinemia.'”

Pathogenesis of oral mucositis due to MTX use

The antiproliferative effect of MTX renders rapidly dividing
mucosal and bone marrow cells susceptible to common
side effects like myelosuppression and mucositis.®'® MTX
may exacerbate oral mucosal toxicity through salivary
secretion, with salivary MTX levels potentially predicting
oral ulceration.® However, this perspective is not widely
accepted in the pathogenesis of chemotherapy-induced
mucositis.®

The outdated view that basal epithelial cell death and
lack of renewal alone cause atrophic, ulcerated mucosa
has been replaced by a five-phase model explaining
oral mucositis development.’®22 During the initiation
phase, reactive oxygen species (ROS) and oxidative
stress develop, inducing transcription factors NF-kB and
STAT3, which activate genes transcribing tissue-damage-
mediating cytokines.?® Damaged cells release molecules
that provoke and perpetuate inflammation. -2

In the primary damage response phase, DNA strand breaks
lead to direct cell death.?° Signalling continues among
connective tissue, endothelial cells and inflammatory
infiltrates in the submucosa, increasing NF-kB transcription
and production of pro-inflammatory cytokines, endothelial
growth factors and cyclooxygenases.”® Damage to
connective tissue fibrin activates matrix metalloproteinases,
resulting in basal epithelial cell apoptosis.'®2°

Signal amplification and biological feedback sustain a
cascade of damaging mediators. TNF stimulates NF-kB,
pro-inflammatory cytokines activate the metalloproteinase
pathway, and cellular cross-talk persists.'92

Chemotherapy’s apoptotic and necrotic effects halt epithelial
proliferation, leading to mucosal erosions and ulcerations.
Bacteria colonise the ulcers, attracting more inflammatory
cells and stimulating macrophages to produce additional
pro-inflammatory cytokines.®
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Finally, healing occurs as extracellular matrix signalling
stimulates  epithelial proliferation, migration  and
differentiation.®

Risk factors which influence susceptibility to adverse
effects of MTX use

Various factors may affect a patient’s susceptibility to the
adverse effects of LDMTX.

A lack of folate can increase the toxicity of MTX in the
oral mucosa, and inadequate supplementation with folic
acid during treatment can further increase the risk of oral
mucositis.”'"316-1823 Sypplementation with folic acid can
reduce MTX-induced mucosal side effects by 79% and
significantly reduce the risk of pancytopenia.?#?® While Case
5 did not supplement with folic acid, her development of
MIOM after 30 years suggests that folate deficiency was not
the cause. All of the other cases took 5mg of folic acid daily.
There is no dose-response relationship between adverse
effects and the weekly dose or duration of LDMTX use.?®'®
However, the majority of studies report on short-term toxicity,
making it unclear to what extent these findings can be
extrapolated to extended use of MTX.'®

Inadvertent MTX overdosing due to daily, instead of
weekly, use is another common cause of LDMTX oral
toxicity, '"18232627 g5 was seen in Case 2. Given the risk of
pancytopenia with daily dosing, it would have been prudent
to perform a full blood count.?® Fortunately, the patient made
a full recovery. Education is necessary for both patients and
practitioners to prevent medication dosing errors and reduce
drug interactions.?”

Other than these treatment errors, the strongest predictor
of experiencing adverse effects is renal impairment. Renal
impairment causes MTX to be eliminated ineffectively,
leading to increased systemic exposure to the drug.?>2*
81 With advancing age and extended use of MTX, renal
excretion of MTX tends to slow down.®' In the elderly
population, liver dysfunction and reduced renal function,
along with comorbidities and medication use that may cause
kidney injury, significantly increase the risk of MTX toxicity.®'
Reduced plasma protein levels will increase the availability
of MTX, change intravascular oncotic pressure and delay
MTX clearance.®' Hypoalbuminemia has been associated
with the development and severity of pancytopenia,? which
likely contributed to the experience of MIOM in both Case 1
and Case 5, who were elderly patients with impaired kidney
function and low albumin levels, leading to reduced MTX
clearance and increased MTX toxicity.

MTX is subject to various drug interactions that alter its
renal clearance, liver metabolism and pharmacodynamics,
necessitating cautious use at low doses and with careful
supervision.'”®" These interactions include non-steroidal
anti-inflammatory drugs (NSAIDs) such as aspirin and
ibuprofen, antimicrobials such as penicillin, amphotericin,
aminoglycosides, ciprofloxacin and trimethoprim-
sulfamethoxazole, sedatives, anticonvulsants, cyclosporine
and probenecid.3%251731.14.38 NSAIDs reduce renal blood flow
and glomerular filtration, competitively inhibit active tubular
secretion of MTX, and displace MTX from albumin, and may
therefore contribute to myelosuppression.?® Angiotensin-
converting enzyme inhibitors (ACEls) and angiotensin |l
receptor blockers (ARBs) interfere with MTX renal elimination
by affecting renal hemodynamics, tubular secretion, and
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reduced glomerular filtration rate (GFR).®' Diuretics also
reduce renal blood flow and GFR, and compete with MTX
for renal tubular secretion,®" while proton pump inhibitors
(PPI) also reduce renal clearance.® Furthermore, the anti-
folate effects of MTX can be intensified by nitrous oxide, so
concurrent use, such as during inhalational sedation, should
be avoided.'” Drug interactions likely resulted in the MIOM
experienced by Case 3 and 4, where the combined use of
NSAIDs, PPI, anticonvulsants and diuretics reduced renal
clearance of MTX, resulting in MTX toxicity.

Finally, the susceptibility of an individual to methotrexate
MIOM may be influenced by polymorphisms in genes
encoding proteins and enzymes involved in MTX transport,
metabolism, folate metabolism or neutralisation of reactive
oxygen species (ROS).%%' The indirect inhibition of
methylenetetrahydrofolate reductase (MTHFR) by MTX, an
enzyme involved in folate-dependent DNA synthesis, may
resultin increased MTX toxicity due to missense mutations in
genes that encode this enzyme.®'*® Additionally, mutations
in the ARID5B gene have been associated with altered MTX
processing, toxicity, albumin levels and liver toxicity.36:57
Genetic variations in the UGT1A1 gene, which encodes
the enzyme responsible for bilirubin metabolism, may also
increase MTX systemic exposure and bilirubin production.®°
However, it is important to note that the impact of these
polymorphisms has been primarily demonstrated in high-
dose MTX use and may not apply to low-dose MTX use
risks. Polymorphisms in genes encoding proteins involved
in the general pathogenesis of mucositis may also increase
the risk of this toxicity. Deletion polymorphisms in genes
encoding glutathione-S-transferases, for example, reduce
enzyme activity and increase susceptibility to oxidative
stress, resulting in greater oral mucosal toxicity.?%8%9
Epigenetic mechanisms, such as DNA methylation, histone
modifications and non-coding RNA regulation, also play a
critical role in regulating gene activity and impacting MTX
metabolism and toxicity.®

ORAL FEATURES OF METHOTREXATE-
INDUCED ORAL MUCOSITIS

Grading of oral mucositis

The World Health Organisation (WHO) and National Cancer
Institute (NCI) scales are widely employed for grading the
severity of oral mucositis.*® The WHO scale is user-friendly
and depends on the clinician’s observation of ulceration and
the patient’s ability to consume solid foods.*' In contrast, the
NCI-Common Toxicity Criteria takes into account the clinical
presentation of oral mucositis and requires a comprehensive
assessment of erythema, oedema and ulceration, as well
as the patient’s ability to maintain hydration and nutrition.*?
Despite this, both scales classify all of our patients as
having moderate (Grade 2) mucositis, characterised by the
presence of ulcers while still being able to eat, albeit with a
shift towards soft and bland foods.

Prevalence and clinical characteristics

Oral mucositis is the fourth most frequent side effect of
LDMTX use, accounting for approximately 3% of patients
who discontinue treatment.?®” A recent systematic review
and meta-analysis revealed an 8% prevalence of MIOM in
patients receiving treatment for RA,*® while an earlier review
reported a 14% prevalence.” However, some authors have
reported much higher rates, ranging from 36.2% to 60.7%.*
46 The studies included in the systematic review by Lalani et
al in 2020 primarily relied on patients self-reporting their ulcer
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experience,* while clinical assessment by a stomatologist
resulted in the highest prevalence rate.*

The oral mucositis of LDMTX treatment can manifest as
frank ulceration, redness and pain,***> ranging from WHO
grades 1 to 4.4 These ulcers are often deep and
irregular, appearing either as localised or generalised, non-
healing ulcers, or exhibiting features of aphthous-like ulcers
and lichenoid lesions.”* Skin involvement and systemic
symptoms may be present.*

It is important to note that the mucositis associated with
LDMTX use is less severe than the widespread, acute toxic
reactions typically observed with high-dose MTX treatment,”
even though multiple ulcers are commonly reported.®
Affected patients may experience significant impairment in
their quality of life due to difficulties with eating, speaking
and maintaining proper oral hygiene."” Poor nutrition can
further exacerbate folate deficiency, resulting in weight loss
and a decline in overall health.'®

Oral mucositis resulting from LDMTX use can occur
rapidly, within five days to one month, due to incorrect
daily administration,?”#7%% or much later.”#® As a result, the
condition may not always be identified as the cause,” as
in our cases where it developed many years after starting
the medication. In addition to the typical features of oral
mucositis, destructive lymphoma-like lesions,>”*" erythema
multiforme (EM),**%2 and atypical herpes simplex virus
mucocutaneous infection® have been reported.

It is possible that MTX may not be solely responsible for
all of the observed mucosal lesions, as it may also have
prevented the healing of traumatic ulcers, lichenoid drug
reactions or infections.” Upon discontinuation of MTX, the
ulcers, lymphoproliferative disorders and EM typically heal
within two to four weeks, 57224754 with a median healing time
of 19.9 days reported by Chomorro et al 2019,° which was
also our experience. However, long-term drug administration
can exacerbate the lesions,® and may be complicated by
concomitant myelosuppression.'™®

Table llI: Clinical characteristics, risk factors and treatment of patients

Age Duration LDMTX use Clinical -
of ulcer characteristics

1 78 4 months 2oTEY s Multiple oral ulcers.
20 years

> 69 8 months 20mg/ week  Multiple bI|sterform
unknown oral ulcers. Hair loss.

3 59 3 weeks 2T WS Single ulcer.
5 years

4 66 1 year AU WSS Multiple oral ulcers.
12 years

5 84 6 months  10mg/ week  Multiple
30 years mucocutaneous

ulcers.
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Diagnosis of methotrexate-induced oral mucositis
MIOM diagnosis depends on the patient’s clinical
presentation, medical history, drug history and may be
supplemented with special investigations.*”%® It is important
to verify the patient’s MTX dose since accidental overdosing
is common®47 All the patients presented in this study had
RA and had been taking LDMTX for varying periods, in
conjunction with a variety of pharmacological agents to
manage both their RA and other comorbidities. The ulcers
in these patients were painful, distributed widely over the
non-keratinised and keratinised mucosa, surrounded by
erythema, covered by a fibrinopurulent membrane, and
appeared to be preceded by vesicles (see Table IlI).

Special investigations are often employed to rule out
alternative explanations for oral mucosal ulceration or to
gather additional evidence related to MTX toxicity. These
investigations should include a FBC to evaluate bone marrow
function,*” as myelosuppression has been observed in more
than 50% of patients with MIOM,® while 80% of those with
pancytopenia present with oral mucositis.?® A reduced
eGFR may explain the inadequate clearance of MTX, and
hypoalbuminemia may contribute to a larger free fraction of
MTX.?"?5 These assessments were particularly useful in the
management of Cases 1 and 5, where reduced eGFR and
hypoalbuminemia likely played a role in MTX toxicity.

Biopsies with histopathological assessment are usually
performed infrequently (29%)° and may be useful to rule
out other immune-mediated vesiculobullous diseases.
However, in the presence of effective immune suppression
with LDMTX therapy, other immune-mediated diseases
are unlikely to be the cause, while infective diseases may
occur due to immune suppression. The histologic features
of MIOM are nonspecific, but mild regenerative epithelial
dysplasia, apoptotic figures in all epithelial layers, and a
lichenoid inflammatory reaction may be observed in the
connective tissue”*” as was seen in Case 1 and 4. Some
may argue against performing invasive investigations before
the FBC is assessed, given the risk of thrombocytopenia
and neutropenia.

Risk factors

Diagnosis/Outcome/Management

PPl use. Impaired kidney
function, low plasma
albumin

Histology: non-specific ulceration.
Topical GCS no benefit.
Discontinue MTX

Daily use of MTX Dose correction.

Drug interactions: PPI,

NSAID, levetiracetam  Discontinue MTX.

Drug interactions: PPI,
NSAID, diuretic

Histology: non-specific ulceration.
Discontinue MTX.

No folic acid used.

Drug interactions: PPI.
Impaired kidney function.
Low plasma albumin.

‘Magic mouthwash’
Discontinue MTX.

=39
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Treatment of MTX-induced oral mucositis

Mucositis, specifically MIOM, lacks a universally accepted
protocol for treatment.’®3% As per a recent review by
Chomorro et al (2019), most patients are typically treated
by either discontinuing MTX alone, or by adding folic acid,
topical corticosteroids and antibiotics.® The dose-response
relationship between LDMTX use and oral ulceration is
ambiguous, and the efficacy of dose-reduction strategies
remains uncertain.*+46

Symptomatic relief may be provided to patients while
the ulcers heal spontaneously following MTX withdrawal,
with topical analgesics such as 2% viscous lidocaine,
corticosteroids, covering and antiseptic agents,”?” essentially
replicating the “magic mouthwash” protocols used by
oncology units.?® However, the efficacy of these combinations
may not be greater than a saltwater rinse.? Alternatively, key
role players in the pathogenesis of oral mucositis may be
targeted. Accordingly, L-glutamine, amifostine, benzydamine
hydrochloride, N-acetylcysteine, keratinocyte growth factor
(palifermin) and COX-2 inhibitors have been proposed to
reduce ROS, suppress NF-KB activation and reduce pro-
inflammatory  cytokine production.’ Nutritional support
should be provided through liquid dietary supplements, and
the patient’s oral hygiene should be maintained through
effective plaque control measures.?' Despite the antimicrobial
benefit of chlorhexidine or the healing properties of low-level
laser therapy, these modalities are not supported for treating
oral chemotherapy-induced mucositis.?!

Topical corticosteroids are frequently employed to treat
immune-mediated oral mucosal diseases, and they may
be utilised to treat drug-induced oral ulcers if mediated
by an immune mechanism.%” Although neither Case 1,
2 or 4 demonstrated any benefit from topical or systemic
corticosteroid use, Ahmed et al (2019) reported that topical
clobetasol led to significant reductions in pain, mucositis
score, ulcer size and number within a week, while continuing
with LDMTX treatment.%® However, human platelet lysate
proved to be much more effective and faster at achieving
these results.®® Platelet concentrates are rich in growth
factors that promote angiogenesis and tissue regeneration.®®

MIOM essentially mimics folate deficiency.'-% Supplementation
with exogenous folate during MTX therapy for RA can reduce
gastrointestinal and hepatic side effects, as well as the risk of
patient withdrawal. Additionally, it appears to protect against
the risk of MIOM, although this has not been conclusively
proven, while still maintaining the effectiveness of MTX in
treating RA.*° Folic acid is the preferred supplement as it is
more cost-effective and has a wider safety margin than folinic
acid.”®8

Folinic acid is fully metabolically active and does not require
DHFR.®8 As a result, folinic acid, and its synthetic counterpart,
leucovorin, are employed in MTX rescue therapy because
they can displace MTX from DHFR and restore intracellular
folate stores with fully reduced folate."?"%8 Intravenous
leucovorin is administered to manage LDMTX-induced
pancytopenia,®® which may be further supplemented with
filgrastim (granulocyte colony-stimulating factor) to recover
bone marrow function.®

However, according to Endresen (2001), not all patients
may require folate supplementation, as dietary intake may
be sufficient.®® In fact, Case 5 did not receive folic acid
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supplementation and only experienced adverse effects due
to renal impairment. Nonetheless, all of the patients studied
by Pedrazas et al (2010), who were not taking folic acid,
presented with oral mucositis,* and 15% of patients who
presented with pancytopenia, were not taking folic acid.?®
To identify patients who require folate supplementation, an
increase in mean corpuscular volume (MCV) and subsequent
determination of serum and erythrocyte folate may be used,
with supplementation recommended at a ratio of 1-2mg
of folic acid per day, 24 hours apart from the weekly MTX
dose.%®

The folate-to-MTX ratio can be increased to 3:1 if
necessary,% with oral mucositis often improving on higher
doses.® However, even with higher weekly doses of MTX
(25mg), routine use of more than 10mg of folic acid per week
does not seem justified, as there are no additional benefits
or differences in adverse effects.®' It is worth noting that the
cases presented here (1-4) all took 5mg of folic acid per
day (35mg/week) and still developed MIOM, but may have
done so much earlier if they did not take folic acid. Given
the significant risks associated with pancytopenia, it could
be argued that standard folic acid supplementation should
be considered for all patients.?®

Before starting LDMTX treatment, it is essential to obtain
an FBC and assess liver and kidney function.? The FBC,
creatinine and liver function should be evaluated every 2-4
weeks for the initial three months, then every 8-12 weeks for
the subsequent 3-6 months, and thereafter every 12 weeks.*
Regular monitoring is crucial because pancytopenia may
only arise several years after initiating treatment.?>2®

CONCLUSION

These clinical cases illustrate the necessity for dentists to
identify the manifestations of MIOM. Oral mucositis can
emerge after extensive use of LDMTX, due to adverse drug
interactions, medication errors and compromised liver and
kidney function. MIOM gives rise to severe oral discomfort,
hindering patients from consuming food and liquids as they
typically would. The oral mucosa may exhibit numerous ulcers,
distributed haphazardly, which can mimic vesiculobullous
diseases, such as mucous membrane pemphigoid. It is
crucial for dentists to collaborate closely with the patient’s
rheumatologist for dose adjustments or drug substitutions,
and to monitor the systemic consequences of MTX toxicity.
Dentists may provide symptomatic relief, and assist with
mechanical and chemical plaque removal while the patient is
unable to perform personal plaque control, thereby reducing
the oral microbial burden which may exacerbate disease
progression.
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CPD questionnaire on page 54

The Continuing Professional Development (CPD) section

provides for twenty general questions and five ethics
questions. The section provides members with a valuable
source of CPD points whilst also achieving the objective
of CPD, to assure continuing education. The importance
of continuing professional development should not be
underestimated, it is a career-long obligation for practicing

professionals.




